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' #Forecasting’ 


Various predictions are being made about the future 


of library technology, but many of these are "paper, j 
dragons"--exciting and plausible, but made without real consideration 
of need or of the possibility of implementation. A review of many 
such forecasts makes |it possible to develop criteria for a logical 
and credible prediction: technical feasibility, practicality, social 
feasibility, economic feasibility, and moderation in statement. This 
is not to say that forecasts should not be sade, especially where . 
technical feasibility is concerned, for the past twenty years ha& 
shown just how fast technology can progress. Predictions can be made 


- in such areas asthe solution of the photocopy/copyright probles, 


standardization of bibliographic. control and improved microfore 
usage. The technology for these advances already exists, the needed 
developments are sociological, involving, cooperation, user 
acceptance, and the designing of new procedures. Indeed, the greatest 


‘advances in library/information technology during the “next twenty 


years may not come from new technologies at all, but from better 
applications of the technologies that already exist. (SL) 
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¥ Have you heard that some day all kids will be carry 


ing 
microform readers instead of school books? Have you heard = 


that lending libwaries will be replaced by issuing centers 


set up to’ dispense ‘inexpensive photocopies? Have you heard 


that whenever you borrow a book drom the library of the future 


t + ; s ° . . : 
your universal plastic borrower's card will be used to record . 
. f F] , © 
*Assistant Director of Libraries 


Smithsonian Institution : 
Washington, D.‘G. 20560 
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the transaction in’a big National data bank? 


/ 
* 
' 


If you haven't heard these particular ptedictions, | 
certainly you've heard a dozen like them. Such predic- 
tions are exciting. They come from the minds of tnagins- 
tive, creative people. But they're saaliy casaxcavison 
predictions. 

A paper dragon, as you may a iecthe fiction 
writer's counterpart of.a paper tiger. It's a story that 
attracts attention, seems to be plausible, starts out 
with a big flourish and than dogsn't go atfywhere. The: 
paper-dragon prediction does much the _— thing. It 
attracts attention by sugyesting an imaginative technique 
for accomplishing domething. \ It seems plausible Hecauee” 
it addresses technology that's either already in existence 
or apparently within reach. But it falls short of being 
an honest-to-genuine eeédi orion hanauae th fails to cover 
little essentials like what it would take to implement 


it and whether people really want it. 


9 
vt 
o 


For example, let's take another look at that 'pre- 


\ ° F 
diction about microform readers. Certainly the rapidly-° 


4 


rd 


{ 


‘great’ deal dé credulity. For one thing, there are ‘‘. 


I, “4 ng 
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growing microform industry can be expected to’ bring us 


, 
dramatically efficient, portable readers and huge numbers e 
1 7 ane ; 


of things to read on:them. CePtainly we can expect the , os 


% | ’ é <i 
student with a portable microform reader to become a 


common sight. But the idea that microforms will make 


ordinary Peake totally obsolete just doesn’ t evoke a. 
4 


d 
many btbliophiles in the world. ‘For another, if a user 's es 


e% has a choige he'll invariably select hard copy over ‘ % 
pes a ee 5 th Bs 
microform ecause it's simply more convenient. ee ° 
te \ The bina another aspect to bhiae Tt you have es 
TURIZE ; ’ 
Rs oppo tunities to watch what happens to. the Peohentces 


* 


cove owne by the average junior citizen you can picture 


4 


this with|me. Can't you just visualize some of the ‘things 
a grade school student might do to his portable nieces 


o 


form reader? .Like spill milk on -it? Or in it? Gook 


up the knobs with peanut butter and jelly? Drop..it .on 
aps ‘ 


the sidewalk to see it it will beunce? Try Daddy's 


hammer on the plastic viewing screen to see if it's really 
| 


unbréakable? Go to the bedreoom rs Gates it ‘apart to 


see where; the light comes from? Run out to “show Mommy 


where the] light comes from: and bie over the dog in the 


hallway? Nobody" s hurt; but the reacer ere nicely a ‘ 


on the stairs this times So'do the parts that come off 


. 


~ " rn 
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on the’ way down. No. I just can't.see the school book 
disappearing entirely: Ee way 

an as Well. It's hot nice to poke fun at somebody else's 
serious predictiots. My only excuse is that 1 needed an 

easy- going aptrocuceton: to the subject of forecasting. : 
I néver gave much havGnt to the techiiques! of forecasting 


until x started to saxty on this’ paper: Just as most of: 


you would ado, Iébegan with a literature search on _pro- 3 i. ae 


. 


n ° phecits about’ technology for libraries and information 
/ science. ‘As I read ‘through the various papers I was . 


surprised at how many paper-dragon predictions there were, ' “8 
a si a 
After a while I began to see that certain specific de- 


4 


fects were appearing ‘over and over again, and I soon found 


it possible’ to’ develop a list of criteria-for a. logical 


und credible pressetions Although Z made ‘the list for q NY 
my own guidance, it Geoureed to me that you might sta? a 
to. - know what was in ne oe ‘Forecasting is an important 


‘function, especially in a rapidly growing. field such as 
° ~ ours; and it's probable that every one of you has to practice 
. . € % 


it in one form or another.- As far as library/information ma 


technology igs concerned, then, I offer you this : a 


Forecast for Library Sess) hs 


suggested list of characteristics for a forecast: 


1. Technical fedsibility. F hintever you predict 
should involve an application of existing, 


igaunctiace, a logical ektension « of existing” 


tehenology ora plausible Se del of! new zr 
\ 
technological developments tht coula be 


achieved by rasearch. ‘This is the eaSiest oa 


e : 

requirement tg meet and is often the ‘only one 

met by a papér~dragon prediction. : 
A . . . sy . @., 


Practicetty: Your ‘schene. sttould be based 
"on. . ‘careful ‘analysis ve "what “it. “might take’ 
- to inplepent it and whethet it would: veally. 


ene, _ Posexanple, suppose the aredip-ceva 
© i - 


idea appealed to you and ydu envisioned a 
design for a universal ‘library borrower's 
ecard, maybe. using. each borrower's name And 
social security number for basic identification. 


Would you propose to establish a empiies 


facitily somewhere in the Midwest and a net- 
4 Je : 


work with an a terminal in each of tHe’ 
;* ; 5 = : P 
nation's Wany libraries? Would time-zone 
o a ¥ Y 
problems affect your maintenance schedules? 


Would quéuing during peak hours cause unaccept-" 


=“ delays and breakdowns?’ Would you be, ' 
: A . 


e 4 / 


\ 


ei 


: posals for the deve lopment of centers for the 


active.systems and 
) . 


it-would cost to analyze the data elements and 
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able to overcome Eraneneaeion, line PROB LAU? 
W5uld the sheer yoldne of traffic make the 
whole thing worth doing? Would you like me 


to stop asking obyious questions? | 


. ee » » ‘ 


Social feasibility. ‘This is a catchall require- 
ment for all sorts of nontechnological considera- 
tions:' hegal constraints, financing, inter- 


group cooperation, standardization, etc. Pro- 


wholesale d@stribution of iiiaheeaptos lack social - 
feasibility'if they don't spetk realistically 

to the eurrent furor over the copyright law. 

So do ; eee of ‘suggestions that aenson eeapens 
ted se like Spesend scanning, MARE compati- 

‘ pisiey, holography,/ lagers, telefacs{ai le, ihter-_ 


y A 


‘online terminals without 
f 


actually proposing anything truly*implemehtable. 


Economic feasibility. Those af, you who make: 
¥ La « 


- marketing calls in the information industry all 


/ * 


kno the kind ‘of customer who has ‘a million,’ 


\ 


\ 
Gocuments he wants entered into an online retrieval 


system ‘and hasn!t. the foggiest notion how much ae 


‘ ‘ 
¢ 
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convert them to machine-readable form. Usually 
. this customer has some hazy notion that optical 
scanning will eliminate input keying costs or 
“an even hazier notion that’ he can avoid system 


a6 . deGelopment costes by shopping ‘or a proprietary 


» . °° system that will somehow ‘get, his documents "into 
the computer" ata small cost. Surprisingly ‘ 
enough, a lot of people who should know better 


have, predicted grandiose uses of nonexistent 


data banks without regard for how fidch it would f 
cost to build and maintain them nor who would 


\ — pay the bills. “a ag 


5. Moderation, ‘The most beliévable predictions , 


avoid abadiute statements and kez words like 


Gi 1d . all or. none. The one about the kids and their ma eS 
" ae So 1g ‘ 


. school books is a typical’ example, but there are 


lots more like it. — 
‘ ‘ 


—_ 
yy 


‘Now that we've looked at thése five characteristics, 


a 13 


. fio they seem to be’ obvious? Do they seem to be basic? 
They are. And yet, on the basis of our literature, I sub="_ 
mit to you that at least one of them is apt to be lacking 


in the typical prediction for Mibrary/information s@ience. 


s 


Forecast fdr, Library aR 
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When I*insist that they be taken into agcount, 
‘though, i don't mean to imply that you shouldn't te bold, 
about your og predictions, especially where ‘technical 
feasibility is concerned. If you have ‘et doubts at all | 
| about how fast technology might Progress in the next twenty 


years, . just remind yourself hdw i ied have happened 
5 ~ ‘i 

x : : 

in the last twenty years. 


\ ‘ 

DWEREY weuts ag, in 1953, ‘ie Hest still trying to 
_ develop Vannevar Bush’s Memex and in that year Haren Shaw 
patented his Rapid Selector. We' ve long sliver given up 
_the corcept of a single-purpose information machine and 
made tremendous advances in the use of ie ae multipurpose 
: computers. Ta be sure, the use of multipurpose equipment * 
was already being advocated then by such people as Garfield, 
Gull, Kent, Perry, Taube and Mie and Eugene Garfield 
“had done some solid work on the use “of the IBM 101, statis- 


¥ ~ 
‘tical machine for preparing indexes on punched cards. 
y / 


However, progress was  dmpeded then ay ‘the ae 5 


of suitable data processing equipment. The ‘current IBM 


computer wats the 650, and the '701 was only introduced that 
a al The 1401, 7090, 360 and 370 belonged = generations 
not born yet. UNIVAC I was a new baby? the Pinet Honey~- 


, well computes was still 3 few years avait. Honeywell and 


~’ 


Forecast for Library --- 9 
% 


‘ 


Raytheon were ‘yet to form a joint venture. called Datamatic 
Corporation from which the D-1000 would be ereated, and” 
the first D-1000 system wasn't destined to be installed 74 


a J ‘ 
aaa as fae \Computers have indeed come a,long way since 
Y j . 5 Ree, & 
then. - * PS P : 
F ; 


' Today we take it for granted that library book 


if 


‘ 


catalogs, ‘directories and other jist products ean be pronz « 
duced from machine files.by computer-driven photocomposi- © 


tion. ‘Yet in 1953 Photon Incorporated had just produced 


* 


the first book by means of photocomposition and donated 


« 
° 


-it to MIT. © Pm, & * : — . 


\ +) 
In our own circles, the term information retrieval 


was only three years old. “ASIS was ADI with .a small two- 


; ; | ; 
day annual meeting on topics like editing of reports 


‘ 


literature,’ document reproduction,’ and organization of 
y ~ ‘ 


documentary material, Mortimer faube had just formed. Doc 


’ 


Inc. and was trying to sell librarians on the virtues of 


> ; 
coordinate jndgxirng. And the typical likrarian was pro- 
‘élaiming loudly that it would be impossible to mechanize 


processes which were essentially intellectual in nature.. 
4 ‘ 1 


: Have we made much progress in the tast twenty years? 


I think you'll agree that dur progress has been phenomenal. 


ut 
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; technical capability and expect to get it. For example, <3 


' . ¥ , °, i y 
It's really not too; much to ask when you look at the ~ eh 


*y . ‘ fu 


* “ ’ . on 
\ 


I‘think you'll agree a1so that we can SARC equally 


impressive progress’ dieinn the next twenty years. 


Certainly we can .ask for almost any reasonable # ee 


a 


. héw would, you like to have a computer small enough to ’ 


ao : cm * > , © f 
fit in a commer of your office and yet designed to have 


* at least ten times the storage capacity. of today's, largest a | 


computer system? You'll probably get that and a lot,more. 


4 


. 


r radios, electronic calculators and hearing . 


: oday in ‘comparison to their counterparts of twenty’ 


years ago.” | _— = Ap: ey" 


‘How about: microform ‘readers? Do you' want one about 


the ‘size of Webster’ s Collegiate Dictignary with a ‘brilliant - 
p= a) 
viewing screen, a battery power abitou x and a ‘dozen other 


‘ 
= ; , ost 


/special chavactertettes? Work it into a forecast. _you'l 


probably get it. As a matter of fact, you may pe elesex 


> 


to getting it than you think. 


We could go on and on with things+like this. ° Extend 


computer output microfiche (SOM) technology to achieve . 


‘ 


the reciprocal, microfiche input to computer (MIC)? Trans- 
n P % 


mit microimages by telefacsimile? Make instant copies of. 


. 
' 


b ; 
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microforms as’ easily-as you make Xerox copies of full-size 


pages? Make instant copies of CRT displays?~ More things’ 


too numerous to mention and’ too fuzzy to describe? Stick 
7 5 > - ; oT +.5 “a. 
around. ‘Technology has lots of.goodies in store for us. 


ry ’ 


So now we've dismissed “technological developments 


and only hinted at a few of the things the “future may have 


in store for\s. I'm sure you're beginning: to wonder if 
“ d a . z= 
I'll ever get around to making any foreéasts myself. I'm 
“getting around tovit. Right now. - 


+, 


2? . : . 
For no particular reason, suppose we start with in-- 


terlibrary lending. With the increasing availability of 


good copying equipment we've seen a strong trend toward 
« 


the provision of photocépies of journal articles and ‘other 
a ~ 
,»short documents. » The copynignt ‘ditemma has madé some people 


reluctant to predict, juat how, the whole eony eg problem 


4 


will be solved. Nevertheless it skems chat a _satisfaétory 


- 
‘solution! is inevitable. 


| : ar ‘ 
The most likely possibility is a system where 
organizations will ae licensed to Mee photocopies, ape 
‘oy as night clubs and broadcasting stations are licensed to 


a 


‘sponsor performances of musical -compositions. ‘There are 


2. -. = _-*,. 3 . ae, L ‘N = ‘. ? 
al * ry 4 ~ . i 
I 3 214 
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several ways licensfng might work. Publishers might neat 
licenses directly to copying Senkae or they tight depend 
on a “Common agency similar to ASCAP -- maybe even ASCAP | ' 
itself. Licenses ‘might be issued to librazies or hey L ’ : . 
might be issued to ciéaringhouses of one sort or another. 
A library.might get one kind of license thee a Class B - 


( 


licefise) to copy things for its own users. and another : 
kind (say a Class A license) to copy things for other ‘ 
libraries. A clearinghouse as negotiate licenses with 
VaEsous publishers and then assess charges for its enitor 
cgpying services. to has been doing something ‘age this 
for about six or seven years now, routinely negotiating # 


. 


licenses with various publishers ‘so that- photocopies can 


: ms ’ 
#be supplied to its customers when original tear sheets 


‘aré no longer available. 


At any rate, we can. Be ave that something will be 
worked out so that libraries can protect their collections, 
library users van continue to get photocopies, .and publishers 
ean get some sort.of reimbursement. Certainly any copy- 
right Leguslation imposing an sbielute ban on photocopying 
seems highly unlikely. It ‘wouldn't prevent Reaple from 


making copies any more than Prohibition kept people from 4 


drinking booze. 


G ; 
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The growth ef photocopying traffic has brought with 
ita new form of an old lament. Remember. how the larger 
libraries have always complained about the cost of postage 
and handling for “all the requests they receive from count- 


less smaller libraries with little to offer in return? 
Well, now that photocopying expenses have been added to 
the baxden: the annual costs are big enough in many : 
libraries eachave genuine budgetary ‘significance. And 
they're bound to get bigger. 

Still, the overall costs are the sum total of sepa 
rate page charges ie transactions of a few dollars each. 
When ‘you stop to think that a bill for two dollars can 
be harder to process than one for two hundred dollars, 
you begin ere) see a need for better accumulative accounting. 
Ft iden inevitable that the practice of sending a state-' : 
ment oF charges for each individual photocopy request will . a . 
give way to a practice of accumulating charges and credits, 
perhaps quarterly or annually. With data processing capa~- 
bility becoming more readily available to libraries, this 
doesn't sound as,formidable as it might have sounded a 


few years back. 


wh 
However, we may need -- and get --.one more device 
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that will make it easier to keep track of such things. , 
‘With the standard book number Pfeiis: established and the 

standard serial nimber soon to ba a ueality, it seems : N 
logical to expect a standard library number as the next 
development. Although some people abhor the proliferation 
of \numbers in our susleey; Tm afraid we'll have to get 
used, to them. In the long a they're going to simplify ‘' 
a great many things for us. “a 


‘ e ‘ 
The whole question of standardization is due for 


more attention, and it seems inevitable that aa of us will 

be dénearnad about it in one way or ‘another during the 

next ken. eace or so. Fer example, to carry this standard . 

Ee number concept a little further, just think how many banks 

atnehinesbeadanie bibliographic data are Shing. hulle now 
or planned for the near future: If we're to engage in dnbers 
bank ee with any efficiency at et, it will be a Lot 

4 easier to use identification numbers in8tead of complete 
deseetoulons to communicate. But waieh numbers? Not every 
document has an LC card number. Not every dochment has 
an. ISBN.. Many items have neither one. So it seems to 
me that we should be thinking about some 239-type effort 


to standardize the standardization of numbers. Maybe we 


could agree on. a priority system, using the LC card number | 
- . 
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‘if that éxists, the ISBN if it doesn't, any of several 
clearinghouse numbers if neither of the fivee hoo exists, 
and a procedure of some sort to assign dnd Zegietay a 
number if none at all-‘is available. one /thang is clear, 
though., It will take a lot. of committee work, a lot of 
publicity and a lot of cooperation’ to devise aria “implement 
any scheme at all. - 


* 


Another thing that should come in the not-too-distant 
future is more standardization in microform technology. 

In spite of the accomplishments of COSATI andxother organi- 
zations, the microform industry is facing a situation much 
like the one ‘the phonograph-record ifaustry faced a few 
years ago. when the 16-33-1/3-45-78 controversy was raging. 
From 1ice simple problems like 35mm. vs. 16mm. and roll 

film vs. fiche we've progressed to multiple problems involv- 


_ing various reluction ratios, various fiche sizes and various 


kinds of ultramicrofiche.. The outcome of the phonograph . 


squabble was the three-speed record player. At the present 
rate of unprogress, the outcome of ‘the microform contro- 
versy may be athe a collection of single-purpose eade 

or a multipurpose device that doesn't serve any one pur 
with true satisfaction. Neither alternative will help us 


achieve the desired goals of economy and portability. ® 


- 


$ 


‘ 
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Since user resistance to microform is anything but negligib#e, 


it seems logical that the micropublishers will soon he forcdd 


to get together for a little cooperative soul-searching. 


You'll notice. that these things we're talking about 
4 
right now aren't really technological developments at all. 
: ‘ 


They're what might be termed sociological developments. 


. 


I think the distinction is significant because the great- 
. heed be . 
est advances in library/information technology. quring the 

next twenty years may not come from new technologies at 


all but rather from better applications of technologies 
‘ . + . 
we already have. 


i; . 


To illustrate this, let's speculate a bit about a 


possible use of optical—scanning. Probably the most common 


‘delusion among uninitiated people who suggest the use of 


ipment is the belief that optical scanning is faster 
and cheaper because it eliminates input keying. The 

second most common delusion is the\belief~that there are 
virtually no limits to scanning applications because now 

we have scanners that can read nearly anything printed ° 


or typed and can even read handwriting. 
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Where are the fallacies here? ,Not in the scanners, 
‘ = , \ im 
certainly. They really can do these things -~) under the + ; 


rightyconditions, Let's remember that a scanner is ho 
: 


brighter than a camera. A camera ‘cag take a picture of ‘_» 


—f 


almost any scene, but it can't ite a caption. A scanner ’ : 
can record anything on. the ‘title page of a book but it { 
can't tell a tdtle from an author. ; v 

, -Now Suppoes udlpreaictes that some day optical scann- 
ing would be used fageead of input keying to get book : 
datatagine’ data into computer systems. ' Would that be a 


paper-dragon predfiction? As I just. stated it, yes. Under ‘ 


present conditions the simplest method -- and the method 
_ Most commonly uséd so far -- would be to transcribe the } 
_ 3 


data ‘elements from hee eppeopetere pages of the book by 
typing them on a sheet of paper and assigning the necessary 
field taqs or delimiters in the process. Then the sheets, 5 
could be fed to the weannee, which would build an input 
transaction tape containing not only the data elements 
but the field tags that would identify them. Would it 
work? Certainly it would- work. I've done it myself and 
so have some of you. But let's examine the puecdes more 


carefully. at may or may not eliminate coding; it depends 


on the skill and knowledge of the typist in the matter 


f 


4 ‘ 
. “ . . » 
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of. assigning figla tags. It wouldn't eliminate input 
“keying; it woyld substitute typing for 12. It wouldn't> 
eliminate: machine conversion; it would substitute scanning 
“fox some other function such as card conversion or tape . 


, 


code conversion. How about comparative costs? Well, ob- 


0 
Es . ‘ =] . . 
viously we'd have to know exact costs for given configura- 


“tions to reach ny firm conclusions. Neverthelass if we 
doa qthick assessment we can 668 that typing Labor and 

~s other keying Labor are roughly equivalent, that a type- 
writer could be purchased for a ‘little less than a year's 
rental on sometning like a keypunch, that the rental on 
a scanner would be an additional cost not spoaene ina 
nonscanning system, that update costs on the’ computer 
would be abaut the ak and so on~ In other words, un- 
less ‘we could elgminate the.step of typing the sheeted tee 
the scanner ta, xead,our overall operating eosts might’ he 


- Just ‘about the same. , 


% 5 
“re Suppose, though, that we made a different prediction 
; ‘é 
»‘By combining the present state of the scanning art with 
an’ existing development in printing technique. Have you 


» . : " ‘, . “ 
ever seen a Canadian or an East German patent? On the 


title pagé of one of these patents there are little, circles 


ry : 
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with numbers in them, The circles are scanning target | 
and the numbers are data-element identification numbe S. 
Each scanning target is placed just ta the left of the: 
patent number, or title, or whatever it dopiies to. The 
composer of the title padextaa complete freedom in* such oo 7 ASS 
things -as nee format, length of the title, nyher OF 5 —— a 
‘ . « ; 
‘patentees, etc. In other \ho s, the title page of the 
ae is the’ counterpart cf a variable~length: machine * iy 
pebaxd: -Now, in the light of bhees two developments, : + wy 


what if we changed our prediction? What if we predicted rons 


/ 


that some day many patents, government reports, journals, 


“books and other documents would be printed with aj hadaues” 2 3 
; ; oe 
“that would facilitate direct data capture by optical 


scanning? 2 


, ‘ 
‘ . eT asl ‘ 
~ 4% 


Would* that ea paper-@ragon prediction? It might not . 
be: For one. thing, you'll notice that new prediction haages ; 4 
by using the word many instead ‘of the word all. For another, 
the idea might appeal to some publishers for certain pro- 
' : ’ 


motional purposes; and that might get the ball rolling. 


ot ¢ o 


)> However, I didn't digress into this long discussion 


of optical scanning just to force a prediction. I did it -- 


and you'll see the loop close now -- to provide an illustra- 
tion base “far my earlier remark that our greatest advance 
may come Exdy sociological rather than from technological develop- 
ments. In the case of the ‘dcanning-target gimmick, implementa- 


tion would have to be based on a whole complex of achievements 
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7 4 ete - bad UG 
in ches ohgacbacboe reform, ‘standardization, intergroup c@operation 
» “4 t \ 


\ 


and other sooielogical areas. : 


‘ = 
3 gy ‘ 


a c/ F ws 
An idea like this wouldn't appeal to publishers unless» 


they could‘see some sort of profit motivation in it, however 


' ' bad { ‘ 
sninecds hGH you remember that some publisher's include . 


x, Enfoenablencarersee and retrieval systems among the fro- 


‘hibitions in their copyright, notices, you realize we Hive a’ 
long way to go before we can make this or any other prediction 
along ie. Sate lines come true. f we get copyright’ Laws and © 
photocopying practices straightened out so that 1ibensing or 

t 


other facilitation can promise publishers additional income 
’ 


‘i Re I 
after initial publication, if we can acHieve standardization 


on things like I.D. numbers for scanning targets and inclusion 


af afl data elements on title pages, if we-can get Library 


catalogers to ‘back off from some of their esoteric ideas about 


Bar 2 We 4 

titles and entries,*if we can develop some reasonable con-! x 
‘ ‘ 

currence on how much is nedegeary and sufficient for biblio~ 


graphic lookup ‘and display, m maybe we .can think more seriously 


= 


With regard-to library cataloging in-general, again 


about proposals along these lines. 


the greatest progress in the:Goming years is apt to cometfrom “ 


ys : 
nontechnoloyical developments. As a matter of fact, we've 


é f 
barely begun to take advantage of the many technologies . Ge 


a 


already available to us. The ‘systems that have been implemented 


/ 


~ 
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‘ 
so far suggest that the future will see trends developing 
toward’ such things ds these: % 


ag Increased access to data processing capability for , 
libraries of all types through either network arrange- 
Fr : 


! ments with other libraries or integration of needs 
\ 


‘with sponsoring institutions or simply the avail- 


\ 
‘ ability of smaller and cheaper computers. 
\ : as 


. hoes integration of library acquisitions functions 


into the automated accounting systems of the com- 


, 


panies, universities or political jurisdictions 


sponsoring them. 


oy * é ‘ rt 
. Greater use, for cataloging purposes, of the biblio- 


? 


graphic data captured for acquisitions purposes. 


Tendency for selection, acquisitions, cataloging, pro+* 
cessing and retrieval in a library to be accommodated 
simultaneously by a single data base and an inte- 


ee 
( ; ‘ grated system. 


Wider acceptance of standardized cataloging with less 


concern for custom cataloging at the local level. 


« 
ie, 


- Less preoccupation with the concept of’the main entry 


as librarians begin to think legs about the physical 


Forecast for Library --- 22 + “ 


Vw \ 


. 
A i 


layouts of catalog cards and more ahout ¢lasses of 
data. elements (e.g., less about corporate author 


e 


entries in,card catalogs and more about corporate 


” « 


names as retrieval, tags). 


. 


; Less. bibliographic embroidery in, cataloging and more 


simplification in cataloging records. 
q 


. More use of machine systems for serials management 
and less dependence on card records for check-in: and 
holdings information: 

- More use of online access for catalogers and acquisi- 
tions personnel even though the library where they 


work may have’ a card catalog or book-form ‘catalogs. 


_ 


- Development of more networks, both cooperative and 
commercial, for the development of common data banks ~ 
and the provision of access to cataloging data through 


catalog cards, book catalogs and remote terminals. 


This list could be expanded almost indefinitely and 
subjected to enough discussion to fill an eight-hour lecture 
or a full-length book, neither of which is appropriate to 


our needs at the moment. I'd like to make one observation 


& 


aw 


~ 
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about it, though. You'll notice that T didn't predict that 
book catalogs and online systems would feplawe avd catalogs. 
I think it would be just as foolish to preditt the demise 

of the card catalog as it would be to predict the demise 


of the school book. 


Because this paper is getting long we'll have to cheat, 
a little and try:to cover a few more fopics in broad-brush 


fashion. We've talked about microforms, about microform/ 


digital conversions in both directioms and about telefacsimile, 


but. we haven't talked about video. Under development now, 
_and ‘pretty fat along, is a video screen flat enough and big 
enough to hang on the wall like a picture. If, we want it, 
and’ if we ask for it, we can probably get the capability to 
suse this Kind of a screen to display text and {Jtiateations 
that are recorded on video tape. The idea would be to think 
4 
af a video tape and a player as being analogous to .microfilm 
and a reader, except that video would add the capability 
of remote projection, with the player in one location and the 
viewing aeeeen in another. In any event, it seems possible 
coat electronic recording and playback, with a boost from 


further miniaturization techniques, will compete with micro- 


form in certain areas. 
\ 


ws 


‘when, too, we can predict that the next twenty years 
a \ 


\ will offer us some revolutionary developments we can't even 
\ I . 
* _ gonceivé of right now. In 1953 could we have predicted 


3 \ something like ISI's Science Citation Index? We knew about 
Lee 

\xerography then, but could we have predicted today's Xerox 
machines? Today we know about holography, but’ can we pre- 


we a 


ee dict just what it will do for image storage or data storage?’ 


iss Think about a few of these things. Try making pre- 
/ 


ne dictions on your own,,\ Try to avoid paper dragons, but don't 
: g : : : 


NE 


‘hold your*imagination back. Making a good prediction is 


something like writing a letter to Santa Claus. Somebody may 


' read it and Woe out a way to get you what you want. «The 
+ ®. 


only difference betwealn a prediction and a letter to Santa 


Claus‘is that the present you get won't be just for you; it 
“ / 


will be for all of us. 
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Design elemeats related to the overall development of each auto-tutorial i 3 
minicoursé sequence specified in the following chart: ’ a ee 
/ of ‘ sated al ‘ 
* ‘ . ae 1 
‘ ' 
, x thon 
~ ‘ 7 
CONDUCT conoucr DEVELOP J DEVFLOPr e bon ‘ 
= FEASIAILITY STUDY TASK ANALYSIS TRAINING OBJECTIVES CRITERION TEST 1 
% i ; 3 a 
‘ {' eon Eels Activities, Knowledge, Term:nal and inverien . Potformance Test pars ‘| 
+ dot Hierareny Skulls, Enweonment, Behavior = Anpitred Knowledge tps’ 
s _ dob Prerequisites Toots, Aids, Equipment, 5 Conditions ~ 3 * and Skit 7 j 
ee % Job Attributes Standards Standards © One ttem for Each | se 4 
. Resource Investment . Travming Objective { : \ 
ri Red 
' 3 eg ' 
is or ‘ { at | 
| —Q. : ay Soe 
a, 
(8) (al eo 4 
DEVELOP A BE Ve os 4 VALIDATE 4 cena TTS ATE 
LEAnMuG STRATEGIES | *° 77] LEANING SEQUENCE esas] TRANG COUECTIVES |.” CNITEMIOS TEST 
* ; ‘ es | 
‘ Learning Conditions gO] Kondz.al Leary | oT] fetere Trained and Uae] og t Tey Test on Tred oes Ua | 
Media Maton Ansiysa (ranved Tost Outs Co identify tanta Poju'anans tu Caters | 
= Method Validate Sequence ‘ Needless Odjectrves ° mine Relubylity and Validity 
4 i Materials 2 on Trained Sample 5 . iW F 
| 
. 4h 
’ : - » i! t 
A esc ‘ Hf 
: } ‘ ai * ' tt 
. \ ’ re 
ra : Develop -,Test \ F : in 
* 3 | : ~ [Revise ~ Revert | a 
‘ Bes \ Cycle / fa . it | 
} r he 4 
y 4 : 12) * i 
= DEVELOP VALIDATE IMPLEMENT ANO FOLLOM-UP * 
> INDIVIDUAL LESSONS INDIVIDUAL LESSONS FIELD TEST SYSTEM ON GRAQUATES tr x 
’ ’ ‘ . ’ . i 
; Derive Directly From Test Until £5 Percent of Sam: Lesson Plans Siv-Month Survey at 
informstion iq Steps plo Traintes Reach Criterion Instructor Training Year-End Survey ; 
Ls 6,6. 7, end 8 Demonutration 3, 5, 10-Year Survey t 
‘ i ¢ System Validation Job Review 
| Society's Needs 
i 4 sa 4S : tt 
| ie 
| ie 
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| There are essentially four phases to instructional systems development: 
| - : | f 
| 1. Specify system objectives. | 
| 3 3 | 
| 2. Develop preliminary system design. | 
| - ' : ( ae) | 
| 3. Developing, testing and revising the system. - | = 
H e rite 
; an i 
| 4. Installing system and field testing the system. 
=f id | , £ e 
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(EXAMPLE A) : 
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5, Micmana asaces . 
. TERMINAL OBJECTIVE ONE 


(DESCRILE TERMINAL.OBJECTIVE ONE IN THIS SPACE) 


INSERUCTIONAL STRATEGY 


Mi THOD y MEDIA 


lee (Deseribe the 


ist’ the 


(Specify 


(Comment should 


(re juired of the 


tore “sooty h the methods) the | medium use Loran Ck cd in uus 
ser steas seltant to the frst wehavioral | instructor will use | assist ihe cchtoin hat rtf ° 
istrumental objective.) response requized of | to provi Bp the sopr Picust ies 
' the student to | situation) exampl > response. Mf ihe | unforescen factors 
J | 1-1-2 (Describe the Second behavior.) compicte the }simulation & SCs Laas reduce the 
1 objective.) Jiscussion, self selee effectiveness of 
bLS, Study, Jaburatory‘ er ah fearaing. These 
- performance, fter those | Amiarks cre used to 
‘ demonstration- | media.) further refine the 
& ae nis) Place This column lists ah ba cl 
bepisians : th Ppropriate | i uctormedie or essen. Instruciion: 
¢ mcthed(s)’ on the mediated | ouvives that the 
same iine as the iaetrethanal insiructor may wish 
4 _ etc. related learning Caimbinstibas:. ‘chat a remembex_may z 
elements. will achiove: the | 780 beJjisted int 


1.2 (Describe the second 


or sub-objective of terminal o 


1.2.1 (Desczibe the first behavior for the 
second objective.) 


column.) 


desired Jearning. 
These should be 
aligned with the 
relevant ~ method(s)-. 
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TAafNinG PLUS New 
PROCESS 


SKILES 


ENVIRONMENT 
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$ TRAINING 
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FEEDBACK 
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“REAL WORLD” FEEQRACK 


Seeeeeeeeesseeeeseeeeeeeeeeeoe ees 

s : at ‘ 

~ The trainee enters the system (A) at a certain mastery level in terms of his present knowledge and 

skills and his abiiity and interest in putting that knowledge to use. He enters into (B) a training 

‘™ Hrocess (a course,’a filmstrip, a bOok, etc.), which provides inputs of few Of additional Rowtedge 
and skiils. He then’exits the process (C) with some amount o7 new or additional knowledge and e 
skills. His in-training mastery has been measurett by-(D), short-term feedback in the fem of 

=- \yritten examinations and/or hands-on demonstrations of proficiency insperforming new tasks or- ~ 

~ jn garforming old tasks more proficiently. Then armed with newly acquired knowledges and skills, ° 

au the trainee moves into or r8turris to thé job environment (E) Gvitere he can demonstrate not only a es? 

* what he knows-but what he caf and will do. However, for him to do-this over a long period of * 
time, the training encountered in (B) must be supported on the job by some means; for 6Xaitiple, ; 
nianuals, remindercards, checklists, etc. ° 


@eeeeveeeeeeovvte 
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. 
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° 
° 
° 
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And from job’ performance comes the”‘real-world” feedback (F) the evaluation of his performance eo 
over how the process should be enriched or broadthed to achieve the established goals." 9 


Aany training programs progress successfully through Phase (D} but fail miserably in Phases (E) and 
(F). Why? Because they do not provide (E) the environmental support required to sustain the 
trsinge on the job and they do not provide for the long-term feedback needed to enrich or broaden 
the training effort so that established goais are reached. _— 


